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14,1 INTRODUCTION 

The low frsQufrncy magnetic propgrtjes of spinel cubic feffites or garnets 
are considcrabiv inferior to Ihosg of ihc magneiic mcials or alloys . Their 
permcabiHiics are lower, by one or iwo orders of magnitude, than those of 
pure iron or Permalloy ; ihcir coerciviiies arc usually about ten limcs higher. 
Apart from the limiied effect of the lower saturation magnelizaiion (typically 
about one third of that of the common alloys) this rejects ihc difficulty of 
preparing ferrites in a condition as chemically homogeneous or structurally 
perfect as the metals. In iron for example, chemical inhomogencity arises 
only in the form of inclusions which can be largely removed by standard 
purification technique*, but no comparable techniques can be applied lo 
correct gross defeds in ferrites. Moreover porosity, which is of considerable 
importance in ferrites. is a completely insignificant factor in nearly all 
metallic specimens, with ihe possible exception of some of the products of 
powder metallurgy. Such considerations help, to explain why, although 
ferrites have been used and studied for more than two decades, their proper- 
ties are currently being considerably improved by the careful study of 
structural features* while the major improvements in the properties of metals 
date back to the I930's. 

The principal property which compensates for the above shoricomin&s, 
malcing the use of oa^idic compounds virtually obligatory at the highest 
frequencies, is, of course, their high electrical resistivity . It should thus be 
emphasized thai considerable difTercnces in resistivity occur between the 
differtaii fcrriies. Magnetite, or ferrous ferrite. has a room lempcralure 
resistivity of about 10"-^ ohm cm. which is 1000 times greater than that of 
pure iron (while the alloys of iron with the highest resisiiviiy only represent 
an improvement by an order of magnitudeli However there is an cvetr greater 
difference between the resistivity of magnetite and that of several single 
ferrites (or garnets) with values of 10^ ohm cm or more.* The resistivity of 
mixed ferrous ferriies is intermediate, precluding their use at radio frequen- 

- See Table W.7. page 601. 
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